PCT/JP98/06014 



, ENT COOPERATION TREA 



From the INTERNATIONAL BUREAU 



PCT 

NOTIFICATION OF ELECTION 

(PCT Rule 61.2) 


To: 

Assistant Commissioner for Patents 

1 InitpH ^tatpc Patpnt and Traripmark 

UllllCU OloLCo rolClH oiiu i i auci i iai fn 

Office 
Box PCT 

Washington, D.L./Uzoi 
ETATS-UNIS D'AMERIQUE 

in its capacity as elected Office 


Date of mailing (day/month/year) 

18 August 1999(18.08.99) 




International application No. 
PCT/JP98/06014 


Applicant's or agent's file reference 
P41-1 


International filing date (day/month/year) 

28 December 1998 (28.12.98) 


Priority date (day/month/year) 

08 January 1998 (08.01.98) 


Applicant 

HAMAGUCHI, Toshihide et al 



1. The designated Office is hereby notified of its election made: 


| X| in the demand filed with the International Preliminary Examining Authority on: 


28 July 1999 (28.07.99) 


| | in a notice effecting later election filed with the International Bureau on: 


2. The election | X| was 




| | was not 




made before the expiration of 19 months from the priority date or, where Rule 32 applies, within the time limit under 


Rule 32.2(b). 






Authorized officer 


The International Bureau of W1PO 


34, chemin des Colombettes 


Sean Taylor 


1211 Geneva 20, Switzerland 


Facsimile No.: (41-22) 740.14.35 


Telephone No.: (41-22) 338.83.38 



Form PCT/IB/331 (July 1992) 



t^F f& 




PCT 




(PCT18^, PC T&IU43, 44) 



«0SSI5# P 4 1 - 1 


^'&<»^Wi$\Z^Xii.. S&P£$8£Wi£ttii*I]£l5S;(PCT/ I SA/2 20) 


P CT/J P 9 8/0 6 0 1 4 


B&itfjfSB 


(0.^.50 0 8 - 0 1. 9 8 


mm a (ft«xtt«fio 



i. BBnsffi&astt 

3. □ *Wro¥—tt^*oU-CV^5 GSnffiMHS) „ 



4. Wftn&mt 



0 tu^A^iiaiLTttiW^^-rs, 



5. m&}\± S tmBA*s«mu3tt)OSr*»-*-a. 

□ *ra«lC***fCV^5J:3K. 8feltfTJaaiJJB47* (PCT&glj38.2(b)) 0>&£Kl.t9 

BRHSMBflasfftftLft:. ffiKSAi*. wOBRtnstt&aHS&ro a a»p> i tin Mftizz. 

□ ffiKSAliia^r^ft^o/to 



ISiPCT/ISA/2 10 (Sl^--/) (1 9 9 8f 7fl) 



S&SffiHS^F PCT/J P9 8/0 6 0 1 4 



*E«>»i-5#»<B#« imvm&m (ipo) 

I n t C 1 * B 0 6 B 1/0 4 



B. 



M«rtTofc*/M»»«s|. (BIRttflF£S (IPC) ) 

Int CI 9 B06B 1/00 - 3/0 4 



B#S Hffl«f36^« 1926-1996 

B#H 4*BUJ£fflSr^ia 1971-1999 

B*H *&HfflSr^4*ffi 1994-1999 

Hffl»rS2»4*« 1 9 9 6- 1 9 9 9 



C. 













#-r =f y — * 








X 


J P, 


5 - 


1 7 6 4 9 8, A miS&ft. = — 


i 


Y 


1 3 . 


7M 


. 19 9 3 (13, 07. 93) (7 7 ^!J'-*L) 


2-17 


P 


J P, 


1 0 


-93672, a mrm^mm 


1, 2 




1 0. 


48 


. 1998 (1 0. 04. 98) (77^-<Ct) 


A 


J P, 


5 - 


8 5 1 9 2, U m*tt$3&5 **5£#*±) 


1-17 




1 6 . 


11M. 1993(16. 11. 9 3)(77^-^U 




A 


J P, 


9 - 


70571, a wtTn&mm w^$±) 


1-17 




1 8 . 


3M 


. 1997(18. 03. 9 7)(77?!J^U 





r&j [si— ^-r- > i> 7 7 5 y — XiK 



- 0 2. 0 3. 9 9 



1 6.03.99 



B*m*fFJt ( i s a/ j p) 

0 0-8 9 1 5 



5 H 



7 6 18 



LiSS^- 03-3581-1 101 J*!i® 3 5 3 3 



MPCT/ISA/2 10 (^2^-^ (1 9 9 8^7^) 



V 



INTERNATIQIitL SEARCH REPORT 



ational application No. 
PCT/JP98/06014 



A. CLASSIFICATION OF SUBJECT MATTER 
Int. CI 6 B06B1/04 

According to I nternational Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 
Int .CI 6 BO 6B 1/00-3/04 



Documentation searched other than minimum documentation to the extent thai such documents arc included in the fields searche< 
Jitsuyo Shinan Koho 1926-1996 Toroku Jitsuyo Shinan Koho 1994-1999 

Kokai Jitsuyo Shinan Koho 1971-1999 Jitsuyo Shinan Toroku Koho 1996-1999 

Electronic data base consulted during the international search (name of daia base and, where practicable, search terms used) 



C DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Ciiation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


X 
Y 


JP, 5-176498, A (K.K. Sekogiken), 

13 July, 1993 (13. 07. 93) (Family: none) 


1 

2-17 


P 


JP, 10-93672, A (Matsushita Electric Industrial 
Co . , Ltd. ) , 

10 April, 1998 (10. 04. 98) (Family: none) 




A 


JP, 5-85192, U (Namiki Precision Jewel Co., Ltd.), 
16 November, 1993 (16. 11. 93) (Family: none) 


1-17 


A 


JP, 9-70571 , A (Matsushita Electric Industrial Co. , 
Ltd. ) , 

18 March, 1997 (18. 03. 97) (Family: none) 


1-17 



| I Further documents are listed in the continuation of Box C. | [ See patent family annex. 



"O" 

"P" 



Special categories of cited documents: 

document defining the general slate of the art which is noi 

considered to be of particular relevance 

earlier document but published on or after the iniernaiional filing date 
document which may throw doubis on priority claim(s) or which is 
dted to establish the publication date of another ciiation or other 
special reason (as specified) 

document referring to an oral disclosure, use, exhibition or other 
means 

document published prior to the international filing dale but later than 
the priority date claimed 



"T" later document published afier the international filing dale or priority 

date and not in conflict with the application but cited to understand 

the principle or theory underlying the invention 
"X" document of particular relevance; the claimed invention cannot be 

considered novel or cannot be considered to involve an inventive step 

when the document is Liken atone 
"Y" document of particular relevance: the claimed invention cannot be 

considered to involve an inventive step when the document is 

combined with one or more other such documents, such combination 

being obvious to a person skilled in the art 

document member of the same patent family 



Date of the actual completion of the international search 
2 March, 1999 (02. 03. 99) 


Date of mailing of the international search report 

16 March, 1999 (16. 03. 99) 


Name and mailing address of the ISA/ 

Japanese Patent Office 
Facsimile No. 


Authorized officer 
Telephone No. 



A 



PATENT COOPERATION TREATY 

PCT 

INTERNATIONAL PRELIMINARY EXAMINATION REPORT 

(PCT Article 36 and Rule 70) 



Applicant's or agent's file reference 
P41-1 


niDTUro ti^m SeeNotificationofTransmittaloflntemational Preliminary 
FOR FURTHER ACTION ExaiT|ination Report (Form PCT/IPEA/4 1 6) 


International application No. 

PCT7JP98/06014 


International filing date (day/month/year) 

28 December 1998 (28.12.98) 


Priority date {day/month/year) 

08 January 1998 (08.01.98) 


International Patent Classification (IPC) or national classification and IPC 1*1 EC/ 1 1 V tZ L 
B06B 1/04 rnn 

PEB 0 7 2001 
TechnplogyCfirrtfir?^^ 


Applicant 

SANYO ELECTRIC CO., LTD. 



1. This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 



2. This REPORT consists of a total of 



. sheets, including this cover sheet. 



^ This report is also accompanied by ANNEXES, i.e., sheets of the description, claims and/or drawings which have been 
amended and are the basis for this report and/or sheets containing rectifications made before this Authority (see Rule 



70.16 and Section 607 of the Administrative Instructions under the PCT). 
These annexes consist of a total of 4 sheets. 



This report contains indications relating to the following items: 
Basis of the report 
Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

VI 1X1 Certain documents cited 

Yn | | Certain defects in the international application 
Yjj] | | Certain observations on the international application 



I 

ii □ 
in □ 

IV □ 

V 



Date of submission of the demand 

28 July 1999 (28.07.99) 


Date of completion of this report 

18 November 1999(18.11.1999) 


Name and mailing address of the IPEA/JP 
Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/IPEA/409 (cover sheet) (July 1998) 



INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



International application No. 

PCT/JP98/06014 



I. Basis of the report 



□ 



1. With regard to the elements of the international application:* 
the international application as originally filed 
the description: 

pages 1-3,5,7-19 

pages 

pages 



4,6 



, as originally filed 



, filed with the demand 



filed with the letter of 



the claims: 

pages 

pages 

pages 

pages 



2-9,12-17 



, as originally filed 

, as amended (together with any statement under Article 19 

, filed with the demand 



1,10 



, filed with the letter of 18 October 1999 (18.10.1999) 



the drawings: 

pages 

pages 

pages 



1-18 



, as originally filed 



filed with the demand 



_ , filed with the letter of 



| | the sequence listing part of the description: 

pages 

pages 

pages 



, as originally filed 

filed with the demand 



_, filed with the letter of 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is: 

I | the language of a translation furnished for the purposes of international search (under Rule 23.1(b)). 
I 1 the language of publication of the international application (under Rule 48.3(b)). 

| 1 the language of the translation furnished for the purposes of international preliminary examination (under Rule 55.2 and/ 
or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

contained in the international application in written form. 

filed together with the international application in computer readable form. 

furnished subsequently to this Authority in written form. 

furnished subsequently to this Authority in computer readable form. 

The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 



□ 
□ 
□ 
□ 
□ 

□ 
□ 



The amendments have resulted in the cancellation of: 

I | the description, pages 

I I the claims, Nos. 

I | the drawings, sheets/fig 



I I This report has been established as if (some of) the amendments had not been made, since they have been considered to go 
' — ' beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 1 4 are referred to 
in this report as "originally filed" and are not annexed to this report since they do not contain amendments (Rule 70 J 6 
and 70.17), 

** Any replacement sheet containing such amendments must be referred to under item I and annexed to this report. 



Form PCT/IPEA/409 (Box I) (July 1998) 



INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



International application No. 
PCT/JP 98/06014 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1 . Statement 

Novelty (N) Claims 

Claims 

Inventive step (IS) Claims 

Claims 

Industrial applicability (IA) Claims 

Claims 

2. Citations and explanations 

Claims 1 to 17 

Document 1 (JP, 5-176498, A (K.K. Sekogiken) , July 13, 
1993 (13.07.93), full text; Fig. 1 to 5) discloses a 
process of assembling a vibration-generating device 
wherein the frequency adjustment is carried out manually. 
However, the feature of producing a driving signal whose 
frequency varies within a certain range containing the 
resonance frequency and supplying said signal to a coil is 
not disclosed or suggested in any of the documents cited 
in the international search report. 



1-17 



1-17 



1-17 



YES 
NO 
YES 
NO 

YES 
NO 



Form PCT/IPEA/409 (Box V) (January 1994) 



INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



International application No. 

PCT/JP98/06014 



VI. Certain documents cited 



I. Certain published documents (Rule 70.10) 



Application No. 
Patent No. 



JP,10-93672,A 



Publication date 
(day/month/year) 

10 April 1998(10.04.1998) 



Filing date 
(day/m onth/year) 



25 April 1997(25.04.1997) 



Priority date (valid claim) 
(day/month/year) 



25 April 1996(25.04.1996) 



2. Non-written disclosures (Rule 70.9) 

Kind of non-written disclosure 



Date of non-written disclosure 
(day/m onth/year) 



Date of written disclosure 
referring to non-written disclosure 
(day/month/year) 



Form PCI7IPEA/409 (Box VI) (July 1998) 



4* ft f& -h & » 



PCT 

[ P C T 3 6 P C TgiIiJ70) 



[RBC'D 0 6 DEC 1999 

LMpo pgr 



o^ia-^ p 4 i - 1 


I.PEA/4 16) ^#mrt e 


B&mp#-s§- 

PCT/ J P 9 8/0 6 0 1 4 


Bgsffij^B 

(B.fl.^) 28. 12. 98 


<H.J1.¥> 08 - 01 - 98 


BWIMKWB (IPC) 

Int CV B 0 6 B 


1/0 4 







1. B«TOME»«**fMUfc£»B»^ oatlc^v^tio 

2. Z<Dm^mm^n^n, Z<om&Z^£>Xi£&-e 4 i**>&*5 0 

(PCT^liJ70. 16&tfPCT^J£*8JUJJg6 0 7 #*BB) 



I. 


E 


n 


□ 


in 


□ 


IV 


□ 


V 




VI 




vn 


□ 


VIII 


□ 



2 8. 0 7. 9 9 


BB^«»3t««r4rf^*UfcB 
18. 11. 9 9 


B#B*MWr ( I PEA/ J P) 

SfiE#-S§- 100-8915 
XKS^ftB E«**B = T § 4 * 3 


<*R©*><6«t*> 5 V 7 6 18 

:-^\ 1 — 1 


miS#-^ 03-3581- 1101 rt« 3 5 7 1 



i^CPCT/IPEA/40 9 (mm) (1 9 9 8¥7^) 



1. z<om&^mm&&&&T&<oMm&m\z&<$^xiiFf&zjh,fZo (&S6^ (pcth*) <om^m^<^\z 

PCT&fiJ70. 16, 70.17) 



PCT 1 9 3k(DMl£\zm-3ZffilE£*Ltch<n 

18. 10. 9 9 tt©#«*#lw*WSnfct>0> 



2. JiEOWJB««©-SRtt, TIB^"r»&«:l»<*S*^ r<DBE$tH^tf>#f& 

□ HBM*0>fcafc«W $ ttfc P C T»»J23. 1 (b) t-V> 9 »^fi 

□ pc T^iij48. 3(b) bbm*H!0>-b«s 

□ BK^ffl^ScDfc fclc&ffi $ ixfc P C T»ffJ55. 2* ft: 1*55. 3K^ 5 aKX^flTlS 

□ r <0 B fcti £ & tcgfcU $ 7 u * is-f/uf* 4*$XC£Z> E74£ 

4. *jEK:J:3, T1E«>«l*BiJ»*ftfc. 

□ usans m 

□ El® __ $VH 

tL5<D-C, *coltjE3ftS4*t436*o*:t>Ofc UTfPfifcbfc. (PCTjfifli]70.2(c) ;LC0«iE£-&tf^ L«*.fll«li-b 




m&mmrn^- pct/j p 9 8/0 6 0 1 4 



0 ^jEffiS % 1-3, 5, 7-19 ^— v?, 



SB 4, 6 *<-^ 

n»t & 

[x] fS#0«£E fg 2-9,12-17 

ti^ojsffl m 

fS^O©S fg l, 10 

[x] El® XE 1-18 iV B, 

mm fg ^-vVEL 



Wtt«<OEM**>tt# fg 



i^PCT/IPEA/4 0 9 (fglffl) (1 9 9 8^7^) 



PCT/ J P 9 8/0 6 0 1 4 



m^jLnmm±(omm^mmc^x<Dmm i 2& (pct3 5*(2)> ic^sm*?, *:ix£r&f*tt<5 



fftttt (N) 



m&<z>mm 1-17 



Sd*t£ (I S) 



1-17 



K*-b©*IJB^rtBtt ( I A) 



f»^(OjSH 1-17 



2. XBtfttWftW (PCT#ifliJ70. 7) 



If &<D&W 1-17 

UtiRl :JP, 5-17649 8, A «*SC#tt -fea-SW) 1 3. 7^. 1 9 
93 (13. 07. 9 3) ±X, il-5H 



.^PCT/IPEA/4 0 9 (SSVffB) (1 9 9 8¥7^) 



PCT/J P 9 8/0 6 0 1 4 



1. hZ>m<W*&Ziv1ZXi& (PCTS1IJ70. 10) 

4WP*» (B. ¥) (5. M. ¥) (P. ^- 

J P , 10-93672, A 10. 04. 98 25. 04. 97 25. 04. 96 

TE, Xj 



2. #ffi*cJ:<5BB33*«*<DH§* (PCT&aiJ70.9) 

(B. Jl. *E) #B<PBtt (B. >3. *E) 



i^PCT/IPEA/4 0 9 aBVI*) (1 9 9 8^7^) 




4 



♦/JP98/C6014 

B*S#tW 2 8.07.99 



or, «St>, *«JSifc&<Z)tf bottom? bi\ 

x\ ^(Dmmmu^^^xM(D^mmmm^wcLr^m^x^m^m^.^s 




H 




IT/JP98/C6014 
mmrr 2 8.07.99 



6 



x^mmmmath^^^h^tct Ltt>, mmm^cDmrnm^-^mm^xm 
v)M^m-tz>(Dx% ^(Drnwi^m^^^xMcD^mmmm^—^^tz^^x^ 

m-%<Dm$im(Dmmzftix, mmwommn, &m#f<DMm&t°-? t vxm 
-^^T^tg^^^-racofd^-L. w,2wmm ^-(- ioti 



20 



^ PCT/JP98/06014 

B^mnmf 13.10.99 



f» 3fc © *fc ffl 

3. Sttfls<o*^iftl»tt«ci 0 oh zWT©f£^SifBc"e*>oT, #SJa&#-t? 

4. mm\t^-te ! mmm\^< «ie3SjSo^#«0^^-l. swo.s-ioh 

5. mmt^commmz. 1. 3 7-2. 9 8Hz<o«Effl-ejawwj^ib-r5ai* 

6. KSrft-J§-<Z>Jij8&fc«\ 2. 1 8Hz -Cjl«W}i^S!)-rSfi*^lBffl^5^^ffi 



21 



0 PCT/JP98/06014 

8#©ft3f/f 1 8.10.99 



n*nmm*s mmm^mm^^-fx^m-r^mm^t. mmmm^mmm^- 

t^Mcx.x^^^t^<wmt-r^mmmmmm 0 

12. mwsigfkftrfL^&tts mt^mm^mm^m^m^m^ftcxm^L. 

15. Ji»ft:<o#^H&3fctt8c i o oh zJenTrote^&^fcfcoT, 



0 i_0 /T^TJ 



0 09/582874 
534Rec'dPCT/PTC 06JUL2000 



1 



FIG. 12 shows vibration characteristics a in a solid 
line as varied by dimensional tolerances, etc. to 
vibration characteristics b, c in a broken line, 
respectively. If a vibrator having the vibration 
characteristics b involving a variation is driven at the 
resonance frequency of the vibration characteristics a 
with no variation, no resonance occurs, and the amplitude 
of the vibrator will greatly decrease from a peak value Wp 
at the resonance point to a value w . Thus in the case 
where the notifying unit is driven with a drive signal of 
given frequency without considering the variation of the 
resonance frequency, there arises the problem that 
variations occur also in the amplitude of the vibrator, 
failing to produce a satisfactory notifying effect. 

Further portable telephones in recent years can be 
set in various operation modes, for example, to display 
the telephone number of the caller upon receiving an 
incoming call or to serve as a pager. In conformity with 
such a wider variety of operational functions, there 
arises a need for the notifying unit to give notification 
not only of incoming calls but also of the various modes 
in which the telephone is set. 

Accordingly, a first object of the present invention 
is to provide a notifying device which produces 



2 

satisfactory notifying effects despite the variation in 
resonance frequency , and a wireless communications system 
incorporating the device. 

A second object of the invention is to provide a 
5 wireless communications system comprising a notifying 

device adapted for different kinds of notifying operations 
including notification of incoming calls to give 
satisfactory notifying effects despite the variation in 
resonance frequency . 

10 DISCLOSURE OF THE INVENTION 

To fulfill the first object , the present invention 
provides a notifying device comprising a vibrator to be 
resonated by a drive signal fed thereto, and a signal 
preparing circuit for feeding the drive signal to the 

15 vibrator, the notifying device being characterized in that 
the drive signal has a frequency which varies within a 
range including the resonance frequency of the vibrator 
and matches the resonance frequency during the variation. 
Even if the vibrator has a resonance frequency 

20 involving a variation due to dimensional tolerances, etc. 
of the vibrator, the drive signal repeatedly varies in 
frequency within the predetermined range, so that 
resonance occurs to give a great amplitude when the 
frequency of the drive signal matches the true resonance 



3 

frequency during the variation. When the frequency of the 
drive signal thereafter becomes different from the true 
resonance frequency/ the vibrator undergoes no resonance 
and exhibits a diminished amplitude , whereas the amplitude 
5 increases when the signal frequency matches the true 

resonance frequency again. In this way, the amplitude of 
the vibrator repeatedly increases to the amplitude of 
resonance as a peak and decreases therefrom as the 
frequency of the drive signal varies. 



10 
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With the notifying device and the wireless 
communications system incorporating the device according 
to the invention, periodic or nonperiodic occurrence of 
resonance repeatedly increases the amplitude of the 
5 vibrator to the amplitude of resonance as a peak and 

decreases the amplitude from the peak, affording effective 
notification which is audible or perceivable by the human 
body. 

To fulfill the second object, the present invention 
10 provides a wireless communications system which has 

incorporated therein a notifying device for performing 
different kinds of notifying operations including 
notification of incoming calls , the notifying device 
comprising a vibrator to be resonated by a drive signal 
15 fed thereto, and a drive signal feed circuit for feeding 
the drive signal to the vibrator. The drive signal feed 
circuit comprises command signal preparing means for 
preparing notification command signals which are different 
for different contents of notification in conformity with 
20 the content, and drive signal preparing means operative in 
response to the notification command signal to prepare a 
drive signal which varies in frequency within a range 
including the resonance frequency of the vibrator and 
which differs in the state of variation for the different 



5 

notification command signals and to feed the drive signal 
to the vibrator. 

Even if the vibrator has a resonance frequency 
involving a variation due to dimensional tolerances, etc. 
5 of the vibrator, the drive signal repeatedly varies in 
frequency within the predetermined range, so that 
resonance occurs to give a great amplitude when the 
frequency of the drive signal matches the true resonance 
frequency during the variation. When the frequency of the 

10 drive signal thereafter becomes different from the true 
resonance frequency, the vibrator undergoes no resonance 
and exhibits a diminished amplitude, whereas the amplitude 
increases when the signal frequency matches the true 
resonance frequency again. In this way, the amplitude of 

15 the vibrator repeatedly increases to the amplitude of 
resonance as a peak and decreases therefrom as the 
frequency of the drive signal varies. 

Further in response to an incoming call or in 
accordance with other operation of the system, a specific 

20 notification command signal is prepared for notifying the 
use of the operation, and a drive signal is prepared with 
reference to the command signal for driving the vibrator 
in a different state of vibration. Upon receiving a usual 
incoming call, for example, a first drive signal is 
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prepared wherein the variation of the vibration frequency 
continues, based on an incoming call notification command 
signal. Upon receiving an incoming call from a specified 
caller , on the other hand, a second drive signal is 
5 prepared which turns on and off with a predetermined 
period, based on a caller notification command signal. 
When the notifying device is driven with the first drive 
signal, resonance occurs with a predetermined period, 
whereas when the notifying device is driven with the 
10 second drive signal, resonance occurs intermittently 

periodically. This difference in the mode of vibration 
enables the user to identify the caller. 



What is claimed is: 

1. (Amended) A notifying device comprising a vibrator 
to be resonated by a drive signal fed thereto, and a 
signal preparing circuit for feeding the drive signal to 
the vibrator at the time of notifying operation, the 
notifying device being characterized in that the drive 
signal has a frequency which varies within a range 
including the resonance frequency of the vibrator and 
matches the resonance frequency during the variation. 

2. A notifying device according to claim 1 wherein 
the variation of the frequency of the drive signal 
corresponds to a variation in the resonance frequency of 
the vibrator due to tolerances of specifications on which 
the resonance frequency is dependent. 

3. A notifying device according to claim 1 or 2 
wherein the resonance frequency of the vibrator is a low 
frequency of up to hundreds of hertz, and the vibration of 
the vibrator has at the resonance frequency an amplitude 
generally perceivable by the human body. 

4. A notifying device according to any one of claims 
1 to 3 wherein the drive signal has an alternating 
waveform of rectangular waves or sine waves having a 
frequency periodically varying at 0.5 to 10 Hz. 

5. A notifying device according to claim 4 wherein 
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the frequency of the drive signal periodically varies at 
1.37 to 2.98 Hz. 

6 . A notifying device according to claim 5 wherein 
the frequency of the drive signal periodically varies at 

5 2.18 Hz. 

7. A notifying device according to any one of claims 

1 to 6 wherein the frequency of the drive signal varies in 
the form of triangular waves , sine waves or sawtooth waves 
having the definite range as the amplitude thereof. 

10 8. A notifying device according to any one of claims 

1 to 7 wherein the frequency of the drive signal gradually 
increases or gradually decreases stepwise within the 
definite range. 

9. A notifying device according to any one of claims 

15 1 to 8 wherein the vibrator comprises a casing, a 

diaphragm having a fixed end on an inner peripheral wall 
of the casing, a magnet attached to a free end of the 
diaphragm, and a coil disposed as opposed to the magnet, 
and the drive signal is fed to the coil. 

20 10. (Amended) A wireless communications system 

comprising a notifying device for notifying the user of 
incoming calls, the notifying device comprising a vibrator 
to be resonated by a drive signal fed thereto, and a 
signal preparing circuit for feeding the drive signal to 
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the vibrator at the time of notifying operation, the 
wireless communications system being characterized in that 
the drive signal has a frequency which varies within a 
range including the resonance frequency, of the vibrator 
5 and matches the resonance frequency during the variation. 
11. A wireless communications system having 
incorporated therein a notifying device for performing 
different kinds of notifying operations including 
notification of incoming calls, the notifying device 

10 comprising a vibrator to be resonated by a drive signal 
fed thereto, and a drive signal feed circuit for feeding 
the drive signal to the vibrator, the wireless 
communications system being characterized in that the 
drive signal feed circuit comprises: 

15 command signal preparing means for preparing notification 
command signals which are different for different contents 
of notification in conformity with the content, and 

drive signal preparing means operative in response to the 
notification command signal to prepare a drive signal 

20 which varies in frequency within a range including the 
resonance frequency of the vibrator and which differs in 
the state of variation for the different notification 
command signals and to feed the drive signal to the 
vibrator. 



# 
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12. A wireless communications system according to 
claim 11 wherein the drive signal prepared by the drive 
signal preparing means varies in frequency continuously in 
conformity with the notification command signal or 

5 intermittently at a specified period in conformity with 
the notification command signal. 

13. A wireless communications system according to 
claim 11 wherein the drive signal prepared by the drive 
signal preparing means varies in frequency at a specified 

10 period in conformity with the notification command signal. 

14. A wireless communications system according to any 
one of claims 11 to 13 wherein the variation of frequency 
of the drive signal prepared by the drive signal preparing 
means corresponds to a variation in the resonance 

15 frequency of the vibrator due to tolerances for 

specifications which govern the resonance frequency. 

15. A wireless communications system according to any 
one of claims 11 to 14 wherein the resonance frequency of 
the vibrator is a low frequency of up to hundreds of hertz , 

20 and the vibration of the vibrator at the resonance 

frequency has an amplitude generally perceivable by the 
human body . 



